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ABSTRACT

The mutagenic potential of 4-nitropheny! isopropyl(phenyl)
phosphinate (103B); 4-nitrophenyl ethyl(phenyl)phosphinate (113); ;
phenyl 4-nitrophenyl(methyl)phosphinate (103A); 4-nirrophenyl |
2-methoxy-  phenyl(methyl)phosphinate (36); and 4-nitropheny] '
4-nitvrophenyl (methyl)phosphinate (21) was assessed by using the Ames
Salmonella/ Mammalian Microsome Mutagenicity Assay. Tester strains
TA 98, TA 100, TA 1535, TA 1537, and TA 1538 were exposed to doses \
ranging from 1 mg/plate to 3.2 x 10-4 mg/plate. It was detcrmined !
that none of the tested substances had mutagenic potential. |
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PREFACE

AMES ASSAY REPORT: ?

SUBSTANCE CODFE NO. b
i

4 nitrophenyl isopropyl(phenyl)phosphinate 1038 :

4 nitrophenyl ethy)(phenyl)phosphinate 113

phenyl 4-nitvrophenyl(merhyl)phosphinate 1034

4-nitrophenyl 2-methoxyphenyl(methyl)phospbinate 35

4-nitrophenyl 4-nitrophenyl(methyl)phnsphinate 21

TESTING FACILITY: Letterman Army Irstitute of Rescarch
Presidio of San Francisco, Ct 94129

SPONSOR: Biomedical Laboratory, Aberdeen Proving Grounds
Aberdeen, MD 21005

PROJECT: Toxicity Testing of Phosphinate Compounds - 3516277ZA875
GLP STUDY NUMBER: 81002
STUDY DIRECTOR: LTC John T. Fruin D.V.M.,PhD.
CO-PRINCIPAL INVESTIGATORS: SSG Freddica R. Pulliam, B.S.
SP5 Leonard J. Sauers, B.A.
RAW DATA: A copy of the final report, study protocol and retired SOPs
will be maintained in the LAIR archives. Test substances

were provided by sponsor. Chemical, analytical, stabiliry,
purity, etc. data are available from the sponsor.

PURPOSE: To determine the mutagenic potential of the above compounds
using the Ames Assay. Tester strains TA 93, TA 100, TA
1535, TA 1537, and TA 1538 were used.




d

ACKNOWLEDGMENTS : ‘;

]

X

The authors wish to thank Mr. John Dacey; SP4 Larry Mullen, BS; ;a
{

Ms. Carolyn Lewis, MS; CPT Nelson Powers, PhD, MS; SP5 Michae!l 1
Rusnak, BS; and Zvelyn McGown, PhD; for their assistance in performing E
I

the research and for help in preparation of this report.

iv




?
:
]
}
{
|
¥
;

s _
EREDDICA R. PUL

Signatures of Principal Scientists
Involved in the Study

We, the undersigned, believe the study, GLP number 81002, described
in this report to be scientifically sound and the results and inter-
pretation to be valid. The study was conducted to comply to the best
of our ability with the Good Laboratory Practice Regulations outlined
by the Food and Drug Administration.

) L
/[,/, - ,?\. D e 9#%\/ Z\%ZM";\(?MS’/

LTAM, BS  Date /A0IN T. FRUIN, DVH, PRD ~ Ddte

585G LTC, VC
Co-Investigator Study Director
47§4M¢MLZ;]¢“¢M @uéi/

LEONARD J. SAUERS] BA Dat,

SPS ’

Co-Investigator




DEPARTMENT OF THE ARMY

LETTERMAN ARMY INSTITUTE OF RESEARCH
PRE3IDIO OF SAN FRANCISCO, CALIFORNIA 94129

REPLY TO
ATTENTION OF:

SGRD-ULZ-QA I Tune w3

{EMORANDUM FOR RECORT

SUBJIRECT: Report of GLP Compliance

T hereby certify that LA'R GLP study ¥B810C2 was a routine Ames Assay
inspected as s routine process rather than specifically by stuiv. 7Thne tine
period of this study is included in the April 1931 report to man2gement arni

the study lirector.

N

HN L. SZURFK
MAT, M3
Quality Assurance Officer

maa el s e

. A e




n

TABLE OF CONTENTS

ADSETACt et s senncesaarovnossosnsasssssnesesossasnsssvessasnennssi
Preface e cieesorticensoearanesncsasesosnetos-onnsercsonssasasiidl
Acknowledgment S, cuesseoensnetnessesosenusessssasssesaanaseneslV
Signatures of Principal Scientists..e.ciieeiriiiinesreninnereasy
Report of Quality Assurance Unit..ceoviennieininieiinnineeaeavi
Table 0f CONteNtS.eeseceerssecestnssccoracssosonssncosssnoees vif
BODY OF REPORT
INTRODUCTION
Rationale for using the Ames Assay.........ovieivieennedl
Description of Test, Rationale for strain selection.....l
Description of Strains, History, Methods, and Pata......2
METHODS
Rationale for Dosage Levels and Response Tabulations....3
TESt FOrMaLeuseseeesoanosnonoosonsossovassaosnssssnanssesld
Statistical Analysis.iieeeerseeirieetenecsnoacosasssnsneaadd
RESULTS e et eeeveeennnnnonaceacoscososnsssnasassnossssnnsrsssh
DISCUSSTION. c ettt envenaaescronnsnoannsosocnossassssnssessnnnsd
CONCLUSTON .t teetenteenrerenssssoasssssasassancscassssasnssb
RECOMMENDATTION .t i ettt iinereeeesnrennseannossnasnnnsnanns «. .6
REFERENCES . sttt ennosneseenonesesosnsanaaannonasonnonssld

APPENDTX (Tables 1 through 6)ceeiierininereronnancanse cerass .9

DISTRIBUTION LISTie i ieiteeeeensenrensornsonoenssnssnssnnsanssasih




XL

Rarionale for using the Ames Assay

The Ames Salmonella/Mammalian Microsome Mutageniciry Test is one
of a standard bank of tests used by our laboratory for the assessment
of the mutagenic potential of a test substance. It is a short—-term
screening assay for the prediction of potential mutagenic agents in
mammals. It 1is 1inexpensive when compared to in vivo tests, yer is
highly predictive and reliable in its ability to detect mutagenic
activity and therefore carcinogenic probability (1). It rolies on
basic genetic principles and allows for the incerporation of a
mammalian microsome enzyme system to increase sersitivity through
enzymatrically altering the test substance into an active metabolite.
It has proven highly effective in assessing human risc (1).

Description of Testr (Rationale for the selection of strains)

The test was developed by Bruce Ames, Ph.D. frow the University
of California-Berkeley. The test involves the use of several differ-
ent genetically altered strains of Selmoneclla typhimurium, each with 2
specific mutation in the histidine operon (2). The test substance
demonstrates mutagenic potential if it is able to revert the mutation
in the bacterial histidine operon back to the wild type and thus
reestablish prototrophic growth within the test strain. This
reversion also can occur spontaneously due to sz random mutational
event. 1f, after adding a test substance, the number of revertants
is significantly greater than the spontaneous reversion rate, then
the test substance physically altered the 1locus involved in the
operon’'s mutation and is able to induce point mutations and genetic
damage (2).

In order to increase the sensitivity of the test system, two
other mutations in the Salmonella are used (2). To insure . Thigher
probability of uptake of test substance, the 2enome for the
lipopolysacchride layer (LP) is mutated and allows larger moleculers
to enter the bacteria., Each strain has another induced wmutation
which causes 1loss of excision repair mechanisms. Since many
chemicals are not by themselves mutagenic but have to be activated by
an enzymatic process, a mammalian microsome system {is incorporated.
These microsomal enzymes are obtained from livers of rats induced
with Aroclor 1254; the enzymes allow for the expression of the

metabolites in the mammalian system. This activated rat liver
mi- rosomal cnzyme homopenate is termed S-9.
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Deserintion of  Straine Cdiwtory of  rhe wprs ng used, methode 1o

Al
monitorv the intexyrit o) the  orpanisme, Y data pertaining to

current and historic

controls and spontancous roversion rates)

The  test comsiates of using Cive different ctrains of Salrmonc )y

typhimurium that ar» unah!» to srov in ahsvoce of higridine hocouse
of a2 specific mutation in the histidine operon. This histidine
requircment is veritied by artempting to grow the tester strains  an
minimal glucose agar (MGA) plates, both with and without histidine.
The depeondence o1 this amino acid is shown when growth occurs only in

its presence. The  plasmids in strains TA 28 and TA 100 contain an
ampicillin resis-ant R factor. Strains deficient in this  plasmid
demonst rite A zon:» of gprowth inhibition around on ampicillin

impregnated disc. The altoration of the LP layer allows nptake by
the Salmonella >f larger molecu'es. [ a crystal vinlet impreanated
disc is placed oato a plate  containing any one of the bacterial
strains, a zonc of growth inhibition will occur because the LP layer
is alterod. Th:> absence of excision repair mechanisms can  be
detormined by using ultravielet (UV) 1light. These mechianisms
function primarily by repairing photodimers between pyrimidine bhases,
exposure of bactaria to UV light will activate the [ormarion of these
dimers and cauee cell lethality, since excision of these photodimers
¢in not be made. The genetic mutation resulting in UV sensitivity
also induces a dopendence by the Salwonella to biotin. Therefore,
this wvitamin must be added. 1In order to prove that the bacteria ar:
responsive to the mutation process, positive controls are run with
known mutagens. If after exposure to the positive control substance,
a larger number of revertants are ohtained, then the hacteria  are
adequately respoarsive., Sterility controls are performed to determine
the presence of contamination. Sterility of the test compound is
also confirmed in ecach first dilution. Verification of the testor
strains occurs saontancously with the running of each assay. The
value of the spontaneous reversion rate is obtained using the same
inoculum of bactorin that is used in the assay (3).

Strains were obtoinead directly  from Dr. Ames, University of
California, Berk:»ley, propagated and then maintained at =80 £ in  our
laboratory. Belore any substance was tested, quality contrels were
run on the bacterial strains to establish the validicy of  their
special featurcs and also to determine the spontanrous reversion rate
(2). Records ar> maintained of all the data, to derermine if
deviations from the sot trends have occurred.

We comparel the spontancous reversion values with our own

historical wvalu:s and those c¢ited by Ames ot al  (2). Our
conclusions arce hased on the spontaneous reversion rale compared to
the oxprrimentally  induced rate of mutation. When operating

offectively, th:se strains detect subs!ancee that cause base pair
mutations (TA 1535, TA 100) and frameshift mutations  (TA 1537, TA
1538 and TA 98) (2).




METHODS (3)

Rationale for Dosage Levels and Dose Response Tabulations

To insurc readable and reliable rosults, a  sublethal
concentration of the test substance had to be dctermined. This
toxicity 1level was found by wusing MGA plates, various concen-—
trations of the substance, and approximately 10 cells of TA 100 per
plate, unless otherwise specified. Top agar containing trace amounts
of histidine and biotin were placed on MGA plates. TA 100 is used
because it is the most sensitive strain. Strain verification was
confirmed on the bacteria, along with a determination of the
spontaneous reversion rate. After incubation, the arcwth was obhserved
on the plates. (The auxotrophic Salmonella will rerlicate a fow
times and potentially express a mutation. When the histidine and
biotin supplies are exhausted, only thosc bacteria that reverted to
the prototrophic phenotype will continue to reproducec and form macro-
colonies; the remainder of the bacteria comprises the background lawn.
The minimum toxic level is defined as the lowest serial dilutrion at
which decreased macrocolony formation, below that of the spontancous
revertant rate, and an observable reduction in the density of the
background lawn occurs.) A maximum dose of 1| mg/plate is used when no
toxicity is observed. The densities were recorded as normal slight,
and no growth.

Test Format

After we validated our bacterial strains ard determined the
optimal dosage of thc test substance, we began the Ames Assay. In
the actual experiment, 0.lml of the particular strain of Salmoneclla
(lO8 cells) and the specific dilutions of the test substance were
added to 2 ml of molten top agar, which contained trace amounts of
histidine and biotin. Since survival is better from cultures which
have just passed the log phase, the Salmonella strains were used 16
hours {maximum) ofter initial inoculation into nutrient broth. The
dose of the test substancec spanned more than a 1000- fold, decreasing
from the minimum toxic 1level by a dilution factor of 5. A1l the
substances were tested with and without 5-9 microsome fracrion. The
$-9 mixture which was previously titered at an optimal strength was
added to the molten top agar. After all the ingredicnts werc added,
the top agar was vortexed, then overlayered on minimum glucose agar
plates. These plates contained 27 glucosc and Vogel! Bonner "E”
Concentrate (4). The water used in this medium and all reagents came
from a polymetric system. Plates were incubated, upside down in the

dark ar 37 C for 48 hours. Plates were prepared in *riplicate and
the averane revertant counts were recorded.  The corrasponding number
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of revertants obtained was compared to the number of spont-ancous
revertantsg; tho> cnnclusions were rocorded statisticalily. A
correlated dose response is  considered necessary to Jdoclare

substance as a matagen.  Commoner (5), in his report, "Reliablilty of
RBacterial Mutagenesis Techniques to Distinguish Carcinogenic and
Non-Carcinogenic Chemical,” and McCann et ai (1) in their paper,
"Detection of Ca-cinogens 1s Mutagen: Assay of over 300 Chemicals,”
have concurred oa the test's ability to detect mutmgenic potential.

Sratistical Arnalvsis

Quantitative evaluatiorn was ascertained by two independont
methods. Ames e: al (2) assumed that a compound which caused twice
the spontaneous reversion rate is mutagenic. Commoner (5), developed
the MUTAR Ratio, which is stated in the following equation:

MU = -
HUTAR (E C)/CAV

Here, € is th: number of spontancous revertant colonies on control
plates obtained on the same day and with the same treatment and
strains. E is -he number of revertants in response to the compound;
C‘Y is *the numder of spontancous revertants on control plates
calculated from historical records. The explanation nf the results
of this equation can be determined by the method of Commoner (5).
This wvariation determines the probability of correctly classifying
substances as carccinogens on the basis of their mutagenic activity.
The E values w:re recorded by strain, with and without S-9. Values
for C and CAV weze recorded separately.

We used the formula and logged all values for our permanant rccords.

RESULTS

Ames  Assay data were collected on 2, 8, and 11 March 1981.
Throughout this report, all the test substances will be referred to
by their respective code numbers.

Substance Code No.

4-nitrophenyl isopropyl(phenyl)phosphinate 103B
4-nitrophenyl etayl(phenyl)phosphinate 113
phenyl 4-nitroph:nyl(methyl)phosphinate JO3A
4-nitrophenyl 2-nethoxyphenyl(methyl)phosphinate 36
4-nitrophcenyl 4-nitrophenyl{methyl)phosphinate 21

The Toxicity Level Determination was run on 2 March 1921, for

all the test compounds. All sterility, positive, and strain

verification controls were normal. The spontancous reversion rate
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was below normal  for nonactivared TA 100 (Tabls 1), the dosage
spanned from | mg/plate to 1 x 107/ mg/plate. In all instances, no
toxicity was observed (Table 2A-E). [t was decided to use 1 mg/plate
as our initial dilution.

Two assays were conducted to determine the mutagenic potential
of the five test substances. On 8 March 1981, the Ares Test was  run
on test compounds 103A, 103B, and 113. On }1 March 1981, substances
36 and 21 were assayed. The strain verification centrols for the
initial assay showed expected results in all instances (Tabhle 3A).
The spontaneous reversion rates were, for some strains, lower than
suggested by Ames et al (2) but were within ncrma) limits when
compared to our historical data for all strains except TA 100. The
spontaneous reversion vrate for TA 100 was below our historical data
base, both with and without S-9 (Table 3A).

In the second assay, we experienced unexpccted results for Ta
98, TA 100, and 1538 to UV light (Table 3B). We suspccted mechanical
problems, so this strain verification was retested cn 14 March 198!.
Expected results were obtained at this time. The lawns were uneven
for all plates containing strain TA 1538. Since TA 98 and T\ 1538
are alike in all aspects except for the addition of a plasmid in TA
98, we can disregard the data obtained for TA 1538 and still draw
valid conclusions (Table 3B). The spontaneous reversion ratcs were
within the range of our historical data for all strains except
activated and nonactivated TA 100. Values for TA 10C werce less than
expected.

Unexpected reversion rates were seen in response to positive
control chemical dimethyl benz-anthracene (DMBA) for all strains in
the assay of 8 March 1981 (Table 4A). Although the tester strains
lacked a high incidence of reversion in response to DMBA, they did
respond to amino flourene (AF) and benz(«L)pyrene (BP). These three
chemicals function through the same mechanism. In the second assay,
normal results were seen in response to all rpositive control
chemicals except DMBA. TA 98, TA 100, TA 1537, TA 1538 showed below
normal values {(Table 4B).

DISCUSSION

The data relevant to the test~compound-indiced spontaneous
reversion rates are shown in Tables 5A-5E. For test substance 1037,
a more than doubling of the spontaneogﬁ reversion rate is seen only
for nonactivated TA 1537 at the 8 x 10 mg/plate dose. No dose
response was seen (Table 5A).

For compound 103B, a more than doubling of the sponranoogﬁ
reversion riate was scen for nonactivated TA 1537 at the 4 x 10

[
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mg/plate leve'.  No dose responsce was observed (Table 5B).

Compound  1!3  shows o numerical §uggcstion of mulagenicity for
nonact ivated TA 1537 at the 1.6 x 10 mg/plate  level. a0 dese
response was seen (Table 5C).

The spontan2ous reversion rate for TA 1537 determined on 5 March
1981, was low normal for the strain. It is the opinion of the Ames
Assay Laboratory at the University of California, Berkeley, that even
though a doubliny of the revertant rate occurred, one cannot declare
mutagenicity unless an obvious dose response is seen (Maron D., Ames
Assay Laboratory, University of California, Berkeley, 30 March 1981).
Although TA 1537 demonstrated some isolated incidences of a doubling
of the spontaneous reversion rate, TA 100, the more sensitive strain,
did not.

The Assay of 11 March 1981 showed a more than doubling of the
spontaneous reversion rate for nonactivated TA 1535 at the 1 mg/plate
dose for compouad 36. No evidence of mutagenic activity is seen for
compound 21. Th2 data for TA 1538 was disregarded for thesc two test
substauces because uneven lawns were obtained (Tables 5D-5E). Our
MUTAR values were well below the 1.5 threshold level in all instances
(Tables 6A-6E).

CONCLUS T

For a substance to be mutagenic by the Ames Assay, several
criteria must be met. We must see a doubling of the spontaneous
reversion rate, a MUTAR value greater than 1.5, and an obvious dose
response. In our assays a doubling of the spontaneous reversion rate
cccurred in only three isolated incidences and no dose response was
observed. Therefore, we can conclude that test substances 103A,
1038, 113, 36, and 21 are not mutagenic.

RECOMMENDATION

We rcecommend that organo-phnsphinate compounds 37, 73A, 83, S5»,
and 91 be tested using other toxicological testing systems if cfficacy
tests show those chemicals to be promising antidotes.




REFERENCES

. McCANN, J., E. CHOL, E. YAMASAKI, and B. N. AMES. Detection of
carcinogens as mutagens in the Salmonella/microsome test: Assay of
300 chemicals. Proc Nat Acad Sci, USA 72:5135-5139, 197)

2. AMES, B. N., J. McCANN and E. YAMASAKI. Methods for detection
carcinogens and mutagens with Salmonella/mammalian microsome
mutagenicity test. Mutation Res 31: 347-364, 1975

3. LAIR SOP OP-STX-1, Ames Salmonella/mammalian microsome mutagenicity
test, 1 March 1981

4. VOGEL, H. J. and D. M. BONNER. Acetylornithinase of E. coli: Parrial
purification and same properties. J Binl Chem 218: 97-106, 1956

5. COMMONER, B. Reliability of the bacterial mutagenesis tcchniques to
distinguish carcinogenic and non-carcinogenic chemicals. EPA 60U/l
76-022, 1976

ol W VB 5 gk ery 0™ P a1 a2 o T s LI b s bbbl - -~
L

8.




Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

[

2A

2B

2C

3B

hA

4B

5A

5B

5C

5D

5E

6A

6B

6C

6D

6E

LIST OF TABLES

Strain verification for toxicity level determination Pa%g
Toxicity level determination 103A 11
Toxicity level determination 103B 12
Toxicity level determination 113 13
Toxicity level determination 36 14
Toxicity level determination 21 15
Quality control of tester strain worksheet 16
Quality control of tester strain worksheet 17
Positive control revertant rate 18
Positive control revertant rate 19
Salmonella/Microsome Assay Worksheet 1034 20
Salmonella/Microsome Assay Worksheet 103B 22
Salmonella/Microsome Assay Worksheet 113 24
Salmonella/Microsome Assay Worksheet 36 26
Salmonella/Microsome Assay Worksheet 21 28
Mutagenic activity ratio 103A 30
Mutagenic activity ratio 103B 31
Mutagenic activity ratio 113 32
Mutagenic activity ratio 36 33
Mutagenic activity ratio 21 34

A"PENDIX

e 3 3he B AT RTREN- AP VAR T S PP (e LAY S T A T PG 0y



TABLE 1

STRAL VERIFICATION FOR TOXICITY LEVEL DETERMINATION
Salmonella/Nicrosome Assay

e i
' Hi.tidine Amnicillin uvr-B rfa Crystal UoStarility | Resrnnse }
\S:rain No.| Re.uirements | Resistance | Deletion{ Violet { Control ‘;

s e B Y S §
,TA 109 ( !
! G 0.45 mm NG* 17.12 mm 5 + )

— ———— ————— e e g — T T f*‘—*——ﬁr.A—_-‘“ - — e o A
TA 1537 NA > 25 mm WA NA NT +

- JE R A S S S S
tUT 3 NA G NA HA +

Diluent A NA NA NA NG } +

T TRis Bio Mix NG MGA Plate | NG Top Agar NG |

Test Diluent NG

Compound (s)
i Ca)NGO103A NA A NA nA NG +

(b)_103B NA HA NA NA NG +

(ed_113 HA HA NA NA NG +

(a2 21 _ WA NA HA hA NG + i

(e) 36 _ . A NA TONA NA NG +

_tSmall numbor of coloules present S SRR ;
' G - Srowth; NG ¢ No Growth; NT = Mot Tested; NA = Not Applicuble;

WT = Wild Type - = Expected Response

Spontaneous Revertants
Strain TIE $-9 ’ AVERAGE
TA 100 End o 80 51 56 142 ) 70 |68 61
e Stert_ Mo __ 53 " 47 ' 50 '65) 65 [74 | 59 __ j
Test Inculated 3y:_Sauers, Pulliam, Dacey, McGown _Date 2 March 1931 _
Test Read By: _ len Sauers . Dbate A March 1981 _ 1
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TABLE 2A

TOXICITY LEVEL DETERMINATION
Salmonella/Microsome Assay

Substance assayed: (1) #103A (2)
(3) (4) By

Date: 2 March 1981 Performed by: Dacey, Pulliam, McGown, fauers
Substance dissolved in: (1) _ mMso _ (2) _(3) e
(4) (5)
Visual estimation of backgrourd lawn on

Code: 103A Nutrient Agar Plates: NG = nc growth

ST = s7ight growth

NL = normai growth

TA 100

Revertant Plate Count
Test Compound

Ractorcund

[ NN N A
: S NS IS N R

___._Concentration Plate #1 Plate #2 Plate =3 _ Averae _Lru\..y)__*_1
1 mp/plate 64 61 RiN J, 65 ____.__L, N
0.1 6l 64 46 j 57 N
0.01 53 67 56 59 S
0.001 B 83 69 63 2 S S .

Eggm_ 83 58 t 67 8% . N

1.0.00001 64 74 {68 69 1. N

lg.0Q000t .t ___ 80 | 66 LU Y~ SN R .|

| 0.0000001 64 63 - ___55‘_-# ey N ]

prrp e




TABLE 28

TOXICITY LEVEL DETERMINATION

Salmonetla/Microsome Assay
t

Substance assayec: (1) _ #1038 {2) S j
. (3) @) 5y S

Date: 2 March 1381 Performed by: Sauers, Pulliam, Dacey, McGuwn I

Substance dissolied in: (1) BMSO oy (3) e

(3) 5) _

) Visual estimation of backaround lzwn on
Code: 1038 Nutrient Agar Plates: NG = no crowth

ST = slight grouth

NL nariral growth
TA 100
Revertant Plate Count
Test Compound Backaround
~_ Concentration  _ _ Plate #¥1 _ Plate *2 Plate #3 Average o tawn
— e ——————— e ———— —————— —

1 Té/plate




TABLE 2C

TOXICITY LEVLCL DETERMINATION
Salmonella/Microsome Assay

Substance assayed: (1) #1113 (2)
(3} (4) (5)

Date: 2 March 1981 Performed by: _Sauers, Dacey, Pullium, M:Gown

Substance dissolved in: (1} __pMSO (2) (3)
(8) - (5) .

Visual estimation of bactgrourd Tawn on
Code: 113 Mutrient Agar Plates: NG = nc growth
ST = s iaht growth
NL = normal growth

TA 100
Revertant Plate Count
Test Compound Backarcund
___Concentration  _ Plate #1 Plate #2 Plate #3  Averaze Lawn

; i
| uu./_aum____L 61 51 56 | ._._56. ___.,-l oM _<,_‘
|

107! 58 73 61 64 L NL

107l 53 63 36 57 J__lu,___ i

- - S -
Bl 46 54 S4 51 _ NL ]
- 1074 46 56 t45 49 b NL
10-° R S Y 3 51 66 60 W

Fontamina-
10-% 47 51 tion 49 NL ]

1077 B 56 6l 43 53 ‘ NL

o T

S . SN U U RS
SR D ENR S N B
A SR ISR S R R

|
|
I : - _
T DU EEN SN SR SR :
i H
R D P A R
\ D R !




Substance assayed.

(3

Date: 2 smargh_ 38l

Suustance «1ssolved

Test Compound
Concentration

l: Db madplate o )

!
i
I U D “_71_ 63 ! 65 50 59 NL

——

-
[
T
.

=

~

e
o
[v=)
~d
(V%
e
et
=z

Table 2D

TOXICITY LEVEL DETERMIIATION
Salinonella/Microsorme Assay

voome
(4) (%)

. Performed bv: _ Dacey, Pulliam, McCown, Sauers

s (1) Bso_ ) L (3

Visual estimation of hackground lawn on
Hutrient Acar Plates: G = no growth
ST = slight qrouth
HLof onormal growtn
TA 100
Revertant Plate Count
Baceqround
_Plate =1 Plate #2 _Plate 3 Average _ _ L awn

|
75 [102 94 90 NL

B Ly N 1 B T T T PR ——— ———— e a—

oS e DRI S NSO VORGSR S

S G S SN SRS UUUOY




Substance assayed:

(3)

TABLE 2L

TOXICITY LEVEL DETERMINATION
Salmonella/Mirrosoimne Assay

(M #21 (2)

(4) (5)

Date: 21 March 1981 Performed by: Saucrs, Dacey, Pulliam, M:Gown

Subszance dissolved in: (1) (2) {3)

(4) (5)

Visual estimation of backgrou~d lawn on

Nutrient Agar Plates: NG = nc growth
Code: 21 ST = s'ight growth
NL = normal growth
TA 100
Revertant Plate Count

Test Compound Background

Concentration Plate #1_ Plate #2 Plate #3 Average _taun
- S — .

1 ms/plate 52 57 49 “33 NL

i

10”1 65 56 50 57 [ NL

104 49 45 58 51 NL_ N

19-* . 66 44 -~ 52 .54 B

10-* 50 57 LS B L ML
__107¢ 62 55 61 59 . m

1_0—6 V_A,OA 58 _5_.5_-‘__ __‘21 _—} ;.~,___Nl; e

19-7 65 47 | 60 57 oM o
b — — — e L4
{
i__.-‘__ U fp— _— — S
L —— - — —_—— p— —— s e— — _.L__-.' —_— ——— - - — -
i ‘ ‘{
i
G [N SO USUY SRS, J B o N
| | |
Yo - I R — e s e
\ | \
- SO U R _! - ‘
L : i !

N
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TABLE 3A

QUAL T CoMTRCL OF TESTER STRATNS WOR:POHCTT +
Salmoneiia/Microsome Assay

T Histidine (o AmeiciTTin TBYE T uve-B (¢ rfa Srvsad T Stermiadd

_ Strain No._ Requirerer } intance ¢ Deletion 1 Violet 1 Conoesl e ‘ ;
RN S S DU, SO S S B 203 NN + '
L TAN00 A L1992 e +

ll
_TAasS_ o+ N o s T

] B R S . PR SESN ——
Lm0 ez L v s IR
i
_ YA Wi,“__mAw<,-EA____»_WL~,"f L‘J1941’?R,h,i___+,H.,“
AT Growth I NA ._,,VG,r_o,wt!L__L NA “C;\_‘; -
QUALITY COHTROL  (e) !
Hiis-iio mix Initial:  +  End: &+ Tect Compourd 10+ 103A !
Top Aqar Initial:  +  End: 4 T nd 2+ 1038 ; ‘
< -0 Initial:  +  fnd: 4 Test Comund 3t + 113 I
i0ffuents 4 ioteient @rathr +_ o Jest Compooand 4N l ’
MAA Plate w/ tactertar o« N3AFPlater 4 Test Comniond 50 NAL ' ?
_ |3

e BN T, ce
{a, * = no growth {requires misticine for aroathy (b)Y + 2 no Zane of emy

- = zone of irhibition of azpruovimately ltiee:  (c) ¢« = no Growth on iresdiats .
side of plate, (d} + = zore of anhibition arprevizately T4 disveter; (o) + = .
growth {growth indicates contorinationty 47 not testedy NG no arowthy UT-wild tyre
NA-not applicenle. :
Spontanoous Revertants ‘
Tutrain T T Ava T TEange o ST | Ava | Ss-a T T
(N __‘. e A
- , . o ‘ ( o S
JAO9R 4D R0-n0  lenhorr oo o s booe o z0
i ;
Thlgn 0 lm: 7 RS S R B B S S RS 7u

|
)
1
i i
L i {
| ! i
TA153 20 n-3n } oo ! 1 | |
; l
2 ,;*L lsf LR S SRR
e | i

[
TR A .

} { !

oyl e _L'u._

TA 1538 24 15a3h

(1)Ares, B.ib., J. McCane and [. Yamasahi. Mutat. Res. 31:347

Test Inoculated By: Sauwers,culliam,oicey,Mullen _ Dater | 8 dareh 1981 .

Test Read By:  _ Sagers L. WAl g arch 1981
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TABLE 3B

P

F—

QUALITY CONTROL OF TESTER STRALLS WORESHEET
Saluonella/Microsome Assay

ey

C T T T s ime {a) C Ampi i Tin TuY T gars BT et Ty tat o steril ity i
i _Strain ¥No. | Requirerents — Resistance l Deletion L Vi det  § Control fe! |
: : - , \
! JTAes e ,l_“f o ‘l,xowth* a2 mm + ! Y
i v 1 T T '
i JA 10J L + - L‘.r weh® 15,95 mm + :
e e b e L rssa | ‘
__TA 1535 + P N . N Y __13.80mml |+
‘ i
_TA 1537 + 23.18 mm NG 22,03 mm L + o .
: b
_TA 1538 + NA Growth# 20.95m_|  + ! : }
{
u_.wT Growth NA o 'Growth : Ny b G‘Lo‘jsh\__ . P
QUALITY CONTROL (o) “ 4
i A
l:Hs-Bio mix Initial:  + End: + Test Corpound 1: + 36 ; -,1
R - A —— i
l I I
Top Agar Initial: 4 = End: 4+ Test Compound 2@ + 2] ! .
S-9 Initial: . End: 4 Test Compound 3: o ‘ ’
| 4
iDiluent: 4+ _. Nutrient Broth: + Test Compound 4: _ |
{r-'.GA Plate w/ bacteria:_Growth MGA Plate: + Test Comround 5: J 3
e s | !
{(a) * = no grovth {requires histidine for arowtn)s (57 < no zona of ntitition,
- = zone of inhibition of approximately lémn; (c) + = no qrowth on irradiated i
side of plate: (d) + = zone of inhibition approxiuatelv 1dmm ciareter; (o) + = ng ‘ .
arouth (growth indicates contamination): NT=not tested; NG=no crowth: WT:=w1ld type : i
MA=not applicable.
Spontaneous Revertants
T Strain Avg T Range No $-9 [ Avg ST TTag T i J
00 B B I B '
221 18 UF tso}m . |
L TASs 40 30-50_ 20 15 | 8 | S D DS -2 DS BN 21 |
89110798 O | ;
A0 160 120-200 w2 [103 {72 | es hor Loz [ 9h | wn |
6l 11 |12 ‘ IT—77777 7 7 l
TANS3 20 10-35 19 s vz Lo fe fe s |
T s ] 8T
REUCTTANY SR S 1T I U N I S T b
{9 s l’ 1771713 .
_TA 1538 25 . 15-3% 101 5 | R 15 1/ bre
Amas  O.N., J. McCann and E. Yamasaki. Matat. Res. 31:337
Teet Inoculated By: Sancrs,Puliiam,Dacey,Mullon. Jiter ) octopeh 1931
Test Read by: _Sducls. AR A U 5 SR TS P ST

*nexpected response to UV; redone 14 Mar 81; obtained expected results,  *®% Lawns
uneven.,
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e
TABLE 4B
FOSITINE CONTROL REYRLIANT BATH
Sportaneous Bed AR I ki LVA |
Late Strain fe;n rit
S .9 !No c-9 5-9 1 S G o S-7 - (‘.i'i'(
st | Taos |27 16 2605 | Na 77 30 *
‘ TAL00 | 92 95 1538 | 3082 | 204 e i ="
"I'AIS'JS 13 12 Nd 501 | aa | b s
TALS537 [ S NA NA liS l 11 ' "* |
sl e 8 2161 |NA 52 6 |-
| [
I | ]
| [
I ]
|
|
| I
|
[
Lo
i i
| | b
! - ! r

(a) + < ex;-cted result, - = unexpected reralt (fee Al

*Unespected response to DMBA, 11 March 1981,
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TABLE 5a

SALMONELLA/ MICROSOME ASSAY UORKSHETT
(POSTTIVE CONTROLS/TEST CUMPOUND)

Continuation Page
# Revertant/Mate
Sub wone 93 o L):\','\ 100 . VI(M:\ 14135 16254 ]:‘3]. ) 14 4,"',', ) ,],r 1 |

1030 o000 mafpl 28 | 1a Loe9 DSy oys 12 s Lo

) i
j 11 23 59] 58 : 19 111 5 12 =|1<. :
N R OO N v e e I R
) 7fA v, .:1 s 03; 56 : :e l 12 ‘ ; A9 SR
B S e e N R B
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[ P DU AN D T R R .
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TABLLE 5B

SALBOLILLA/MICTOSOME ASSAY WORY
(POZITIVE CONYROLS/TEST COMP(

Substance Aszayed: (1) 1038 (2y

(3 (o ’ (5} -

Date: 73:‘}}3:}31_1“8} . Perforred By Sauers, Pullioem, Lewis, Millen

Substance divsolved in: (1) _ Dusu (!

# Reverrant ‘Plate

Sub Conc J03. Y8A IR0 1A 1535 18°BA 13T 1neCi o 3ics aang

1036 4 Lme/pl

R
i
i
L

|
B A el R R
Av. 18 1 15 58
0.4 me/p1_ {11
|
!

Av, 13 21 10

1
Lo | oommen |26 | 11 o | w |

—
jw

o

—

&~

i~

[

vl

o
B e } i [}
— b

w

x

2

[
=2
P— .
~
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)

<) '
~I

o

&

b e e T 4

2
5

)
Av. I VA
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B S
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1038 1 0.0016 ag, pt! T 186313y
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TABLE 5B

SALMONELLA/ MICROSNME ASSAY {ORKSHEET
(POSITIVE CONTROLS/TEST COMPOUND)

Continuation Page

# Revertant ’Plate

~100_

JonA 1535

23

15354

15

37 1857

I R R R
s Las ol s ju o o s 0 s e
2 se [ s g s s |43 e e
2 52 .1~_53,A,!_LO.__ S A N U 94 _J_U - ; 12
23 |49 Loso oo | 7o l.8. 7 ]~ ] 13
S U AN R N R A B
_ ] I
S N O O S
I R R R IO R T
f [ i
IR S — - _ EE _.-i.- -—-
S U S RS U SN NN RO
S T A N S U T R
A N PO A PR A U SO A
1 !
P b 1
N i o o
- ) N |
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N R
| N D R R |
e I I b




TABLE D¢

SALMONELLA/MICROSOME ASSAY WORKSHEET
(POSTTIVE CONTROLS/TEST COMPOUND)

Substance Assayed: [1) 113 {2
(3) (4) (5)

Date: 8 Ma-ch 1ug)_ . Performed By:  Sauces, Pulliam, Lewis, Mallen

Substance divsolved in: (1) _  paso
1 R © ) U -3 R

# Revertant/flate

Sub Comc 98 9PA 100 T0CA 1635 187%A 1637 18274 1niR 1534

} - ‘ - - ; .
'i,,J,l._-_qug/_p,l IR IR .J_N_.,J“.QLJ, SN Do D by i 1
| i ‘
. U I O 1{ 524 63“( 93 b6 b _a,,_l 8 | 10
i | N

| vy e e | zz,J 12 [ 9 1 5 1 6 1 9o i 1

| | L,

e

t\V—._ 20 12

e~
P
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>
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S
\
-
@x
)
i
1
i
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i TABLE 5C

SALMONELLA/ MICROSGME ASSAY WORKSHELT
(POSITIVE CONTROLS/TEST COMPOUND) !

Continuation Page

& Revertant/Plate

iaa bk ooa

El_b ___onc N 7‘9_8_A__‘“]‘()7Q«'_~]_09_A__ 1535 1535A 1537 1337A R 197 4 ¥
IR [
l,.l_l_l,.,,! 0.00032 pe/pl 16 1 100 54 1 .68 | 23 4 i lo8 .07 .l og i)2 :
‘ |
S AN N VRN SO0 7 W N VR N1 NS SO W AT "
. §
SRS S N 0 B0 T 2 W O 7 B2 N '
. ' Av. 1| 1| s7 ] 1 19 1 21 7 1 s P 4 a2
| - T
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TABLE

5D

SALMONELLA/ MICROSOME ASSAY WORKSHEET
(POSITIVE CONTROLS/TEST COMPOUND)

Sub vonc 93  98A

Continuation Page

£ Revertant/Plate

100

100A

1535

15354

* *

1537 153A  1E38 1933

1 ! o
36 0.00032 mg/pl,‘ 25 [ 23 | 81 84__{ 20 8 4 1o 2 12
T I - T
16 | 26 | 70 | 89 | 20 7 5 s 11 4 18
‘ ;
18 { 17 | 67 {1 73 | 15 12 7 10 s
: i
1 av. | 20| 22| 13| 82 | 1B 9 | s 8 . 11 i 18
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—_ | ] i _—
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AUneven Tawns on all plates with TAISIB were vbserved.




Substance Assayed:
(3}

Date:

darch

Substance dissolved in:

(3)

’
\

Voo

TALLE SL

SALHCR L LASMICROSOME ASSAY WORKEHLED

-y
iVt

(PUsl CONTROLS/TEST COMPQULD)

(?2)

(5) __~

RO

(2)
(5)

DH50

__ Periurmed Bv: Sauers, Pulliam, Dacev, Mullen
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SALMONELLA/ ‘MlCRDSOME ASSAY HORKSHLLT
(POSITIVE 'CONTROLS/TEST COMPOUND)
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TABLE 6A ' i

MUTAGENIC ACTIVITY RATIO .
Salmonella/Microsome Assay 'é
-

Substance Assiyed:  Code 1034 Dissolved in:  DMSO

Date: 23 March 198! ~ Performed by: Sauers

IConcentration Str‘ain‘ MUTAR . MUTAR Cowce'wtraticng Strain  WTAR Mt
act : act .

A N N S I S T

,1..."15,/1’.1_@_22.___"?_&8\_! o L 0.04 0.008

-
!

| ,
] .
0.2 | TAYS | x| * 0.0016  _ {TM535 [0.20 1 %
]
|

0.04 TAYS * * 0.00032

| 0.008 TAYS | % 0.22

. "‘ B
0.0016 TA9S * 0.22 1 ma/plate JT;\ISN I 0.16
L 0. rHQ_ . Sl Lmg/plave [ TAIS37 | O.16 1

— ke

# 0.04 TA1537
p—— —— s — - ey e —tmp e B b T Ik Tpe—

1 mg/plate TA100 * * 0.008 I TA1537

—_——————— - — - JRRSECIOES SRR S

|
: —
0.00032 TAY8 0.18 * 0.2 "r,\1537 i 0.49 l * i

0.2 TA100 * * 0.0016 B sz‘tl“537

Ao *x o o* ] 90.0016 l 0.16 * v
T ! | :
0.04 TA100 * * _0.00032 _ITAIS37 19 g5 | 0.14

1
| 0.008 | TAlUO * * !

e e e

* ! *
.- -t .- .

TALS38 | * *

TALS S

| 0.0016 _|_TAl100 * * o Ume/plate.
0

. 00032 TALOO | * * 0.2

S S T ._‘4'
!
(

i

TAIN38 | % P
S T
)

e 0 S X

Lome/plate 1 TAIS3SE x| * | 0008
0.2 1A1535 1 7016 * 0.0016 TAISIS | * . *
0.04

TALS35 1 * : 0.008 s e 1 9:3,'*,,,!
i

o dmasasl e Lox 1 ocooouz o traszs Do ox

*Cilculated value resulted {n a nepgative MUTAR.,
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Substance Assayed:

Dite: 23 March

{

‘TT\95

C

198

Lo *IOA‘T S:rain! MUTAR ] MUTAR

I mg/plate ITAQS

0.2 | Taos

0.003 TAG8

lode 1038

TABLLE 6B

MUTAGENIC ACTIVITY RATIO
Salmonella/Microscme Assay

Dissolved

Pertormed by:__

__Sauers

in: DMED

0 00] 6 TA93

— ———

.2 TA
0 L

0 0003” TA9?

i nk/platﬂ TAIOO

110

* 0 11 0.2

0.0016

0.04 TA

0.003 TA

100

100

0.00032

b o e e e e e

0.00!6 TA

0 0003‘ Ta

1 ma/place

-

SRV ‘ TALS3S 1 * *

“bvatated value

100

A

TA1535 ( * * 0.008

re:

l r‘;,/pl ate

* * 0.2
J) S N

0.04

o o— — e e

0.06016

0.000 5

ulted in negative MUTAR.
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TALLL 6C

o

MUTAGENTC ACTIVITY RATIO !

Salwnella/Microsome Assay #
!

Substance Assayed:_ Qode 113 ... _ Dissolved in:  pus~

Date: 23 March 1981 Perforred b,:  Sauers__

§
e i
1

r’““‘“""'-’"ﬁ'i“—'“f'“‘**_* - T T T T
Concuntraticn  Strain ( UTAR \ HUTAR Concentration ; Strofn . mMuTnz cepmos Fi
1 act :

S 0

—

1 me/plate CTA98

lo
-
o~

|
|

13
o
=
o
@
o
—_

0.008 TA9S 0.09 * !

. ‘.T,.}l,S.lZ_J .10 . !
! :

| 0.00032  ITA98 i % ) ok ’ 0.2 A1837 lo.ea ‘T* o

| |
L — _0.06_ __mals3z logae e o F
)
L me/plate TA100 * 0.02 0.008
pLmpadte | SaVY KELES TS AJ L N

0.0016 i TAY8 * 0.64 | 1 mg/plate__

Mbefiiuiing — fag JE S 4

1A1537__ 10,33

-
(]

|
|

_TMoo b ox b x 10.0016 [TAI537 L 0.8

.0t CTAL00. * ( * | 0.00032  iTA1S%;

[=]

o

. 008

v.Maly _JrAee o x o o Ime/plate | ITALS3S

0.00032

i

|

_Taro0 | » * {
J

‘ i
CTALOD * .0l J 0.2 TAL5 38
R 2 I

} 0. 04 TALSY * '
SR ORI VR S S s U N .
1 oafplate CTALS 3 |o* * 0.008 !'I.\lS%S 0,24 Do B
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1

I
i i i
TALSNS_pox oL

<

[
I
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D e e e e B
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Aoy Loz foss | o.o0m

*Calculated vilue resulted in nepative MUTAR.




. i

NI A P2 e

¥

TABLE 6D

MUTAGEHIC ACTIVITY RATI:
Satmonella/Micre o Assay

S.istince Assayed:  Code 30 _ Dissolved in:

DMsC

Date: 23 March 1981 performed by: __ Sawers
- . . ! i . ‘ . :
Concentration Stralnl MUTAR i MUTAR Concentration ' Stra nl TETAR S MUTAR

i £ ‘ act
|

g N MV

I mg/plate TAY3

—— e

; - ' . ‘—T 0.04 lx;x\u;u_‘ 0,31 1.
|

0.2 ;{,.\1‘335 ‘0.7] } *
]
i

10,04 Ha151s [l\.g,.

Aalvulated value resulted in neative MULAR,
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TABL, 6

MUTAGENT T ACTIVITY RAT

Salionedla Micrgooms Ag o,

Subatarce Avsasen: Code 21 Pnoatved o i
- - - - Cotte : AR H
Dat- o 23 Mar b 1951 Perforem:d by Suers L
i
f
I I - - B - R n
o [ s ! { n
Lo ntratyen - Cteaine MUTAR , MuTAR Comzentratine  Shuiin wvs '
; - : joact | ‘ E !
. ) o L | { : ’
l »—T — - ?f - - - — - - - - - !
PL/plate 17498 0.05 |« I 0.008 braisys oo * :
| L U G e e LT ————— e e e - L ;
‘ N I 1 ) " . o
O 0] | P ‘ 0.0016 Praas o«
; COTTT O T s e e o
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| [ 2:.0Y . BT . : .
£ 0. 0% B L1108 * * !
: o : T - .
0.0 ln ] [r:\_os . * * 1 mg/plate I TA1537 * ’ * i
! | ! ; : |
0.1 _iTaes 1o } * 1o | TALT e 1
. : R T .
o ! ) ] } 0.04 [ 1A1537 ’ * * - ‘,
| T T ‘
bes/olate_ITALQO. ) * _Li * , 0. 008 [ IAI537 ) e Lox
: ‘ 200 R L
to.r - lratoo | | 4 0.001n [ tars3z | o« 0«
! ; ) oo R T e
0.0% _713\)00_*; * l *o.oon Praissz o 1 w0
, R ETE Tl P -
}0 Ui . i'l'f\l(‘ll * |> * ! : ! S
: i ; { Sy T T
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) ’ 1 t \ T o 1 o
APLUE N AT I Py i "
| L P S
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‘ e SRR
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*ealenlatad value resalted dn nesative MUTAR.
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